I. INTRODUCTION Space Mapping (SM) technology [1] addresses the issue of reducing unnecessary time-consuming full-wave electromagnetic (EM) simulations of microwave structures in device modeling and design optimization.
SM assumes the existence of "fine" and "coarse" models. The "fine" model may be a CPU-intensive EM simulator that provides high accuracy. The "coarse" model is a simplified representation, typically an equivalent circuit with empirical formulas. Modeling techniques [1] , space derivative mapping [2] , the so-called generalized SM [3] and SM-based neuromodeling [4] exploit the computational efficiency of coarse models and the accuracy of corresponding fine models so as to realize fast, accurate (enhanced) models valid over wide parameter ranges.
The SM-based modeling [5] , our previous development, was designed to satisfy the desire of engineers to set up and use SM-based models in connection with (or even within) available commercial software. A family of models was implemented entirely in the Agilent ADS [6] We demonstrate the ADS modeling implementation for a three-section microstrip impedance transformer [ Fig. 1(a) ] [10] . The fine model is a Sonnet em [11] model. The coarse model, Fig. 1(b 121]f. The thickness of the dielectric substrate is 0.635 mm (25 mil) and its relative permittivity is 9.7. The preassigned parameters are linearly associated with (mapped from) the design parameters. The approach of [5] is easily modified to implement our new mapping. To avoid tedious typing, the mapping equations can be imported from a pre-defined text file using a modified AEL program from Agilent EEsof Knowledge Center (Example ID 143047). [12] . The physical structure is shown in Fig. 2(a We use an Agilent ADS coarse model as in [8] which consists of microstrip empirical models. See Fig. 2(b) . Notice the symmetry in the HTS structure, i.e., coupled lines "CLin5" are identical to "CLinl" and "CLin4" to "CLin2". We exploit different The fine model is simulated by Sonnet's em using Imil x Imil mesh size with 14 uniform frequency sweep points.
We use two groups of training or base points in the region of interest, the star distribution of 2n+1 as in [5] and the star distribution plus 2n corner points (vertices of the region). Since we have 24 mapping parameters, the system is better determined with more base points. We test both models (with 50 points) in expanded regions. Region 1 is the original region of interest. Regions 2 through 5 are expanded as in Our design specification is satisfied in a single surrogate optimization. We verify the design using a finer frequency sweep of the fine model as shown in Fig. 5 .
IV. CONCLUSIONS
We present an effective ISM-based surrogate methodology for RF frequency (GH4 neural networks [13] . It is a simple substitute for an on-grid EM simulator.
